Introduction
Non-lymphoid cells comprising the thymic environment play important roles in the generation and maturation of T-cells. Thymocyte recognition of molecules expressed by thymic stromal cells plays a central role in establishing the repertoire of specificity exhibited by T-cells in peripheral lymphoid tissue (1,2). Cortical thymic stromal cells appear essential for establishing the major histocompatibility complex-restricted pattern of antigen recognition exhibited by T-cells (3), while hematogenously derived and epithelial thymic stromal cells play a critical role in eliminating or inactivating developing T-cells that display antigen receptors with self-reactivity (4-6). Several cytokines produced by cells comprising the thymic environment are also thought to play a role in the recruitment of T-cell progenitors to the thymus (7) and in supporting some stages of T-cell maturation (8-10).
Much of our appreciation of the complexity of the stromal cells comprising the thymic environment is a result of studies defining Supported by grants from the National Institutes of Health (AGO4630 keratins and cell surface molecules expressed by different populations of T-cell stromal cells (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) . On the basis of these studies and ultrastructural studies (30) (31) (32) , multiple populations of thymic stromal cells have been identified. Van de Wijngaert et al. (31) have described six populations of thymic epithelial cells in the human thymus on the basis of ultrastructural features. One morphologically distinct population, designated Type I, lines the capsule of the thymus and continues along penetrating trabeculae and blood vessels from the capsule into the medullary areas of the thymus, where they are also associated with vascular structures. Cortical epithelium comprises a reticular network throughout the cortex and separates subcapsular and medullary epithelium. The medullary epithelial population shares some common antigenic determinants with the subcapsular epithelium and exhibits considerable antigenic and morphological heterogeneity (13, 14, 16, 31) . Hematogenously derived cells, dendritic cells and macrophages, are most numerous in the medulla and along the corticomedullary interface (33) .
With the goals of characterizing thymic stromal elements in vivo and in vitro and of defining their roles in T-cell production and maturation, we have been generating a panel of MAb directed at cell surface epitopes expressed by subpopulations of thymic stromal cells. In this report, we describe one such monoclonal antibody, 8.1.1, which preferentially reacts with a subpopulation of subcapsular and medullary thymic epithelial cells corresponding to the Type I epithelial cells described by Van de Wijngaert et al. (31) .
Materials and Methods

Mice ana' Hamsters
Male and female Balblc mice were purchased from Life Sciences (St Petersburg, FL) and maintained in the Department of Biological Structure vivarium. For timed pregnancies, the appearance of a vaginal plug was considered to be Day 0 of gestation. Adult tissue was obtained from 4-8-week-old mice. Syrian hamsters were purchased from Simonsen Labs (Gilroy, CA). All procedures involving animals followed institutional guidelines established by the Department of Animal Medicine at the University of Washington.
Reagents
The murine medullary thymic epithelial cell line 'E-71 (34) and the keratinocyte cell line PAM-212 (35) were maintained in RPMI 1640 containing 10% fetal bovine serum, penIstrep, and 5 x 10' ' M 2-P-mercaptoethanol. Other stromal cell lines were generated from normal thymus and thymic tumors from a line of transgenic mice (36) . The following MAb were used in the form of culture medium from exhaustively grown hybridomas or were purified and conjugated with biotin, F I E , or horseradish peroxidase as previously described (37): anti-rat K light chain, Clone RG7/9.1 (38); Clone 34.5.3 (39); anti-Pgp-1, Clone 1.5.1 (this laboratory); and G8.8, an MAb reacting with subcapsular and medullary thymic epithelium (29). Biotinylated and peroxidase-labeled goat anti-hamster IgG antibodies were purchased from CalTig (South San Francisco, CA). A hamster MAb of unknown specificity, Clone F131 (kindly provided by Dr. J. Allison, University of California, Berkeley), was used as a negative control in these studies. Phycoerythrin-conjugated sueptavidin and goat anti-hamster IgG were purchased from CalTig. Texas red-conjugated streptavidin was obtained from Molecular Probes (Eugene, OR). Goat anti-hamster Ig antibodies were iodinated using iodogen (Pierce Chemical; Rockford, IL). ['*'I]-NA was purchased from New England Nuclear (Boston, MA), and biotinylated lectins were purchased from Vector Laboratories (Burlingame, CA).
Generation of Hamster Monoclonal Antibodies
Syrian hamsters were repeatedly immunized with the 186 thymic stromal cell line derived in this laboratory. Each hamster received six intraperitoneal injections of thymic stromal cells over a 4-month period. For each injection, two 15-cm plates of confluent cells were washed repeatedly with Hank's balanced salt solution (HBSS), removed from the dish with a rubber policeman, washed once by centrifugation, and then suspended in HBSS for injection. Three days after the last immunization, spleens were removed and their cell suspensions fused with X63-Ag8.653 cells. Supernatants from resulting hybridomas were screened on frozen sections of BalbIc thymus using immunopetoxidase staining.
Immunohistochemical Procedures
The techniques used for light and electron microscopic immunohistochemistry have been described in detail (40) . For light microscopic immunohistochemical analyses, frozen sections of tissue were mounted on amino alkylsilane-treated slides (41) and allowed to air-dry for at least 2 hr before fixation (15) (16) (17) (18) (19) (20) min in acetone at -2O'C). After rinsing in PBS, the sec-tions were incubated for 1 hr at room temperature with hybridoma supernatants. After several washes in PBS, slides were then incubated with peroxidase-labeled anti-hamster IgG antibodies using the same conditions as employed for the primary antibodies. Peroxidase activity was demonstrated using 3,3'-diaminobenzidine as the electron donor. Slides were then dehydrated, mounted with coverslips, and photographed without additional counterstaining.
To prepare tissue samples for simultaneous localization of G8.8-and 8.1.1-reactive epitopes using immunofluorescence, thymus tissue was fixed by brief vascular perfusion (42) . The fixative consisted of 0.1 M cacodylate buffer, pH 7.4, containing 2 % paraformaldehyde and 1 mM CaC12. Pieces of tissue were washed in PBS containing ascending concentrations of sucrose (30% wlv final sucrose concentration) over a 24-hr period, blotted with tissue paper to remove excess fluid, and then embedded in OCT and frozen in a dry icelethanol bath. Cryostat sections were hydrated in PBS and then incubated sequentially with 8.1.1 hybridoma supernatant containing 10% normal goat serum, biotinylated goat anti hamster IgG antibodies diluted in PBSIBSA containing 10% normal mouse serum, streptavidin-Texas Red conjugate diluted in PBSlBSA containing 10% normal hamster serum, G8.8 hybridoma supernatant, and finally FIE-conjugated mouse MAb specific for the rat K light chain. All solutions were passed through a 0.45 m filter (Corning; Corning, NY) before use. Pilot studies confirmed that there was no crossreactivity between the anti-hamster and anti-rat IgG antibodies (data not shown). For ultrastructural immunohistochemistry, thymus tissue was also fixed by brief vascular perfusion, where the fixative consisted of 0.1 M cacodylate buffer, pH 7.4, containing 4% paraformaldehyde and 1 mM CaC12. Tissue was washed in PBS containing 5 % sucrose (PBSIS) and sectioned at 50 pm with a Vibratome (Ted Pella; Tustin, CA). Tissue sections were incubated overnight with primary antibodies diluted in PBSIBSAIS. After repeated washing in PBSIBSAIS, the tissue sections were incubated for 6-8 hr with peroxidase-labeled goat anti-hamster IgG antibodies. The sections were again extensively washed with PBSIBSAlS and then subsequently washed in 50 mM Tris buffer, pH 7.6, before demonstration of peroxidase activity with 33-diaminobenzidine. Sections were then exposed briefly (15 min) to 0.1 M cacodylate buffer, pH 7.4, containing 1% glutaraldehyde to preserve morphology. Tissue was then processed for conventional transmission electron microscopy. No counterstaining was used.
Biochemistry
Immunoblot Blot Analyses. To obtain thymic stromal fragments for immunoblot analyses, neonatal thymuses were minced with a razor blade and the resulting tissue fragments were washed repeatedly with HBSS using unit gravity sedimentation to remove thymocytes. Cell lines (TE-71, Z199, or Pam 212) or minced stroma were lysed by the addition of HBSS, pH 7.5, containing 0.5% NP-40, 50 mM iodoacetamide, 2 mM phenylmethylsulfonyl fluoride, 5 pglml anti-papain, 5 pglml pepstatin, 10 pg/ml leupeptin, 10 pglml of soybean trypsin inhibitor, and 0.3 TIUIml aprotinin (lysis buffer). After 30 minutes on ice, the lysate was centrifuged for 5 min at 300 x g and the sediment was discarded. Sample buffer ( 5 x ) was added to aliquots of lysate. Samples to be analyzed under reducing conditions were made 10 mM with respect to DTT. After heating in a boiling water bath for 5 min the samples were separated on 10% or 5-1596 SDS-PAGE gels (43) . Electrophoretic transfer was done at 6°C overnight at 10 VIcm using aTowbin buffer system (44) . After transfer, membranes were treated with 10 mM Tris buffer, pH 8.0, containing 150 mM NaCI, 0.05% Tween 20 (TBSlT20), and 5% non-fat milk powder (Blotto) (45) to minimize nonspecific binding of antibodies. Supernatants from exhaustively grown 8.1.1 or F531 hybridoma cells were diluted 1:1 with Blotto and then incubated with the membranes for 4 hr at room temperature. After repeated washing in TBSIT20. the membranes were then incubated with '2'I-labeled goat anti-hamster IgG antibodies diluted in Blotto. After 1 hr at room temper-ature, the membranes were washed repeatedly in TBSITZO, dried, and then processed for autoradiography using Kodak X-Omat AR film (Eastman Kodak, Rochester, NY) with intensifying screens.
In some experiments, the lysates were subjected to affinity chromatography using biotinylated lectins bound to avidin-Sepharose beads. In these experiments aliquots of different insolubilized lectins were incubated with lysates for several hours at 4'C and then washed repeatedly to remove unbound material. After washing, the beads were usually suspended in sample buffer and processed for immunoblot analysis as described above. In some experiments, material was eluted from the insolubilized lectins with HBSS containing 0.5% NP-40 and 100 mM of the appropriate sugar.
Immunoprecipitation. Confluent monolayers of "-71 cells were washed extensively with HBSS and then labeled with 12>1 using either lactoperoxidase (46) or iodogen methods (47) . In some experiments cells were exposed to water soluble Bolter-Hunter reagent (48) before iodination. After iodination the cell monolayers were washed extensively with HBSS and then lysed by the addition of lysis buffer and scraping with a rubber policeman. After 30 min on ice, the lysate was centrifuged for 5 min at 300 x g and the sediment was discarded. Lysates contained approximately lo7 cpmlmg of protein. Aliquots of lysates were pre-cleared by incubation with 50 p1 of packed protein A-Sepharose beads, followed by protein A-Sepharose beads previously exposed to culture supernatants of MAb 8.1.1 or F531. Microfuge tubes containing lysate and immunoabsorbents were incubated overnight with gentle agitation at 4'C. The beads were then washed four times with %is buffer 0.02 M, pH 8.5. containing 0.5% NP-40 and 0.5 M NaCI. Material was recovered from the pelleted beads by the addition of an equal volume of 2 x SDS sample buffer with or without 10 mM DTT and heating in a boiling water bath for 5 min. After centrifugation, eluted samples were separated on 15-cm Laemmli-type SDS-PAGE slab gels (10% or 5 4 5 % linear gradients). Each line on the gels represents material captured from approximately 2 x lo6 cpm of lysate. Non-radioactive molecular weight standards for SDS-PAGE (Sigma, St Louis, MO; and Pharmacia, Piscataway. NJ) were included on each gel. After electrophoretic separation and staining with Coomassie blue, gels were dried and processed for autoradiography using Kodak X-Omat AR film with intensdying screens. Some immunoprecipitates were subjected to N-glyconase digestion (49.50). Immunoprecipitations were carried out as described except that after washing to remove nonspecifically bound material. the immunoabsorbent beads were suspended in 0.5% SDS with 1% 2-mercaptoethanol, held in a boiling water bath for 5 min, and then cooled to room temperature. After centrifugation, the supernatants (25 pl) were diluted 1:4 with 0.2 M phosphate buffer, pH 7.5, containing 50 mM EDTA, and made 2 % (vh) with respect to NP-40). Samples were incubated at 37% for 20 hr in the presence or absence of 16 Ulml N-glycanase (N-glycosidase F Boehringer Mannheim, Indianapolis, IN). The digestion was halted by acetone precipitation and the insoluble material analyzed by SDS-PAGE as described above.
Flow Cytometry
Flow cytometry was performed with a FACScan unit (Becton-Dickinson Immunocytometry System; Mountain View, CA). Four-decade log amplification was used in acquiring fluorescence data. In most experiments, lo4 cells were acquired for analysis. Dead cells were gated out with a combination of forward and right-angle light scatter. Analyses of data utilized Consort 30 software from Becton-Dickinson. Adherent stromal cell lines were detached from substrate by treatment with calcium-and magnesium-free Hanks balanced salt solution containing 0.5 mM EDTA. Single-cell suspensions of cell lines were labeled with primary and secondary antibodies at 4'C. The diluent was HBSS containing 2% fetal bovine serum and 0.1% NaN3.
ReSUltS
Reactivity with Cultured Thymic Epithelial Cells
As shown in Figure 1 , flow cytometric analysis of TE-71 cells stained with MAb 8.1.1 and phycoerythrin-conjugated anti-hamster IgG antibodies confirmed that the MAb was reacting with a cell surface molecule. Although all E -7 1 cells reacted with MAb 8.1.1, two populations could be identifed on the basis of staining intensity.
Reactivity with Thymus Tissue
MAb 8.1.1 reacted strongly with cells in the subcapsular and medullary areas of the thymus and also with cells comprising the thymic capsule (Figure 2a ). In appropriate sections, deep invaginations of the capsule penetrating through the cortex and contiguous with the thymic medulla were identified on the basis of 8.1.1 reactivity (data not shown). The reactivity of the thymus tissue with MAb 8.1.1 was similar to that of another anti-stromal cell antibody (Clone G8.8) described previously ( Figure 2b ) (29). Although both 8.1.1 and G8.8 labeled subcapsular and medullary areas of the thymus, the medullary pattern exhibited by MAb 8.1.1 was more reticular and showed a greater affinity for perivascular areas in the medulla. The medullary labeling by MAb 8.1.1 corresponded to the region of the thymus labeled confluently with anti-Class I1 reagents (Fig  ure 2c ). Labeling of thymus tissue with the peroxidase-labeled antihamster IgG secondary antibody was minimal ( Figure 2d ) and resembled tissue sections processed to demonstrate endogenous peroxidase activity (data not shown).
Two-color immunofluorescence and simultaneous localization of these two antibodies were performed on aldehyde-fixed tissue to compare the expression ofG8.8-and 8.1.1-reactive epitopes within the medullary environment. As shown in Figure 3 Rel. Fluor. Intensity expressed both epitopes. whereas others reacted with the MAb G8.8 but not with MAb 8.1.1. Cells that were labeled with MAb 8.1.1 but not MAb G8.8 were not identified. Thew studies also suggested that the expmsion of these t w epitopes on the same cell was reciprocally related. Epithelial cells investing blood vcssels reacted strongly with MAb 8.1.1 and weakly with MAb G8.8. Other medullary epithelial cells that exhibited intense labeling with MAb G8.8 were weakly labeled with MAb 8.1.1. Flow cytometric analysis was performed to determine the reactivity of 8.1.1 with thymocytes (Figure 4) . About 1042% of freshly prepared thymocytes from adult or neonatal mice were dully 8.1.1 *. It has been previously reported that some stromal cell surface molecules are adsorbed onto thymocyte surface membranes after mechanical dissociation and can be removed by culture at 37°C (28.51). When thymocytes were cultured in medium for 2 hr at 37'C before labeling. the percentage of 8.1.1' thymocytes declined to about 2% and the intensity of labeling exhibited by the remaining 8.1.1' thymocytes was barely above control levels.
At the ultrastructural level, labeling with MAb 8.1.1 was not associated with thymocytes or cells identified as macrophageddendritic cells. Flattened mesothelial cells covering the thymus were labeled with MAb 8.1.1 ( Figure Sa) . Subcapsular epithelium, which is in contact with the extracellular matrix comprising the thymic capsule and has been previously shown to be G8.8' (29). also reacted with MAb 8.1.1 (Figure 5a ). Epithelial cells investing capillaries in the cortical areas were also labeled (Figure 5b ). In the medulla, 8.1.1' cells displayed prominent bundles ofcytoplasmic keratin filaments. Thex medullary 8.1.1 + cells were consistently associated with basal laminae contiguous with vascular structures in the medulla (Figures 5c and 5d ). Other medullary epithelial cells exhibiting cytoplasmic cysts were not very reactive with MAb 8.1.1 ( Figure Se) . Labeling of epithelial cells was polarized, with reaction product decorating cell surfaces facing thymic parenchyma but not those associated with the basal laminae ( Figure 5f ).
As previously reported (13.14) and as shown in Figure 2c . the subcapsular epithelial cells shown here to react with MAb 8.1.1 also 
Ontogeny of Thymus Reactiuity with MA6 8.1.1
The thymus was labeled by MAb 8.1.1 at all stages of development examined (Figure 6 ). At Day 14 of gestation, the earliest developmental stage examined, most of the thymic stroma was labeled (Figure 6a ). This pattern persisted through Day 16 of development (Fig  ure 6b ). Compared with Day 16 tissue, there was a progressive decline in the cortical 8.1.1 reactivity at Day 18 of gestation ( Figure  6c ) and at birth (Figure 6d ), whereas labeling of the mesothelium, subcapsular, and medullary areas persisted. Increases in the density
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Reactivity with Other Essues with MA6 8.1.1
The reactivity of this MAb with extrathymic tissues was extensive. In the gut there was intense labeling of the lamina propria and mesothelium. Neither the columnar epithelium of the gut nor the smooth muscle cells of the muscularis layer were labeled ( Figure  7a ). Within the kidney, glomeruli labeled intensely with MAb 8.1.1. as did the mesothelium covering the kidney capsule and some tubular epithelium in kidney cortex and medulla (Figure 7b ). There was extensive labeling of the dermis and rare labeled epithelial cells were observed in the skin (Figure 7c ). As shown in Figure 8 , the expression of the 8.1.1-reactive epitope by epidermal epithelium appeared to be developmentally regulated. At Day 15 of gestation, the epidermal epithelium, which has not begun to stratify, was labeled by MAb 8.1.1. Accumulations of epithelial cells destined to give rise to hair follicles also exhibited labeling, although less extensive than the epidermal epithelium ( Figure 8a ). By Day 16 of gestation, when the epidermal epithelium had begun to stratify, reactivity with 8.1.1 was associated predominantly with the basal epithelial cells (Figure 8b) . The preferential labeling of basal epithelial cells with MAb 8.1.1 persisted through later stages of fetal development (Day 18 of gestation; Figure 8c ). and at birth ( Figure  8d ). By 4-8 weeks of age, reactivity of the MAb 8.1.1 with epidermal epithelium was restricted to scattered basal cells (Figure 8e ). sociated with structures resembling desmosomes between basal cells and, less frequently, between basal and suprabasal epithelial cells (Figures 9a and 9b) . When an irrelevant primary antibody was used, no reaction product was observed ( Figure Sc) . The reactivity with other tissues is presented in Table 1 . It is clear that the epitope recognized by 8.1.1 is expressed by epithelial cells and connective tissue cells in a wide range of tissues.
Biocbemicul Characterization of 8.1.1-reactive Molecules
When detergent-soluble extracts of thymic tissue or thymic stromal cell lines were subjected to SDS-PAGE electrophoresis, then electrophoretically transferred to nitrocellulose and analyzed for reactivity with MAb 8.1.1, a band with MI of approximately 36-38 KD was consistently detected in samples of thymus and thymic epithelial cell lines ( Figure 10 ). On substitution of MAb 8.1.1 with a control MAb in the immunoblot analyses, no labeling was observed. Reduction of the samples before electrophoresis and electrophoretic transfer had very little effect on the electrophoretic mobility of the molecules recognized by MAb 8.1.1. In contrast to results obtained with the TE-71 thymic epithelial cell line, 8.1.1 reactivity could not be detected in lysates of the keratinocyte line PAM 212 ( Figure 11 ). As shown in Figure 12 , immunoblot analyses of glycoconjugates in lysates of TE-71 cells that bound to insolubilized lectins revealed that the 8.1.1-reactive protein was bound by wheat germ agglutinin (nominal specificity for N-acetylglucosamine) but not with Ulex europaeus I agglutinin (nominal specificity for L-fucose), Lens culinaris agglutinin (nominal specificity for mannose), or Ricinus communis agglutinin (nominal specificity for galactose or N-acetylgalactosamine) (52). The 8.1.1-reactive material could be eluted from insolubilized wheat germ agglutinin with 100 mM N-acetyl-D-glucosamine (data not shown). Initial attempts to immunoprecipitate the 8.1.1-reactive epitope from cells iodinated with either lactoperoxidase or iodogen were unsuccessful. However, when cells were treated with water-soluble Bolter-Hunter reagent before iodination, radiolabeled 8.1.1-reactive material could be detected, suggesting that the molecule bearing the 8.1.1-reactive epitope does not possess many tyrosine residues accessible for iodination. Immunoprecipitation of detergent lysates of the medullary TE cell line TE-71 surface-labeled with lzrI using (Figure 13 ). Treatment of 8.1.1 immunoprecipitates with N-glycanase (N-glycosidase F). which cleaves a wide range of asparagine-linked glycans, failed to alter the apparent Mr of the 8.1.1 epitope (Figure 14) . As a positive control, Pgp-1 immunoprecipitates obtained from thymocytes and digested with N-glyconase under identical conditions displayed a smaller Mr, in agreement with a previous report (53).
We have previously described another glycoprotein expressed by murine thymic epithelial cells using the rat monoclonal anti-body G8.8 (29). Based on patterns of expression in situ and by cell lines, the possibility that G8.8 and 8.1.1 antibodies were recognizing the same molecule seemed remote. To directly compare the apparent molecular weights of the molecules recognized by these two antibodies, aliquots of a detergent lysate of 1Z51-labeled thymic stroma were subjected to immunoprecipitation with MAb G8.8 and 8.1.1 and the immunoprecipitates were autoradiographically analyzed on the same SDS-PAGE gel. Under reducing conditions, the apparent molecular weights of the molecules recognized by the 8.1.1 and G8.8 antibodies were 38 KD and 42 KD, respectively (Figure 15 ). 36. ing to the Type I epithelial cells that are associated with the thymic capsule and medullary blood vessels in the human thymus (31) and have been shown by Kendall(54) a subset of medullary epithelium defined by their reactivity with the G8.8 anti-stromal cell antibody described previously (29). Although both MAb 8.1.1 and G8.8 react with thymic epithelial cells associated with basal laminae. medullary epithelial cells that possess distinctive cytoplasmic cystic structures and are G8.8' do not react with MAb 8.1.1. A number of MAb have been described that exhibit patterns of thymus reactivity similar to that described for 8.1.1. Kaneshima et al. (24) have dwribed an anti-thymic stromal cell antibody. B6TS-1. which has a light and electron microxopic labeling pattern very similar to the one described here. This group also reported that their MAb reacted with preparations of thymic nume cells. Of the two MAb described by Van Vliet et al. (15) that react with subcapsular, medullary. or reticular elements of the murine thymus. ER-TR5 does not react with subcapsular epithelium. and the ER-TR7 antibody labels vascular structures and is reported to react with other medullary stromal cells. The Th third pharyngeal pouch (57). From exhibits a subcapsular and medullary pattern of reactivity similar to that seen with 8.1.1. However. based on the postnatal appearance of the MD1-reactive epitope during thymic ontogeny, differences in the extra-thymic patterns of tissue reactivity. and the cytoplasmic distribution of the MD-1 epitope associated with cultured thymic stromal cells (unpublished observations, cited in ref. 25). it is not likely that the 8.1.1 and MD-1 antibodies detect the same epitope. Biochemical characterization of the molecules recognized by these other anti-stromal cell antibodies is needed to clearly define their relationship to the stromal cell molecules identified by the 8.1.1 and G8.8 (29) MAb. Although the heterogeneity of the epithelial component of the thymus has been extensively documented, the basis for this heterogeneity remains unclear. It has been proposed that cortical and medullary epithelia are separate lineages derived from different embryological compartments andthat they develop independently of each other (55,56) . This vim is based largely on morphological studies of developing thymuses in normal and nude mice, where it was concluded that stromal cells comprising the cortical environment arose from ectoderm derived from the third pharyngeal cleft distribution within the human thymus, Laser et al. (21) have suggested that human T-cell epithelium undergoes a pathway of differentiation similar to that observed in epidermal keratinocytes. Consistent with this hypothesis, since proliferating populations of epithelial cells in self-renewing systems such as skin are associated with basal laminae, it is possible that the subpopulation of (38.8' thymic epithelial cells that are also labeled with MAb 8.1.1 and are associated with basal laminae represent an immature population of epithelial cells with the capacity to give rise to other populations of thymic epithelial cells. Identification of mitotic medullary epithelial cells in situ (30) and evidence that medullary thymic epithelium is disrupted by irradiation (58) suggest that the medullary population of epithelial cells is mitotically active and therefore may give rise to other epithelial populations. Consistent with this hypothesis are observations that MAb 8.1.1 reacts with basal epithelial cells in fetal and newborn epidermis (as well as with basal epithelial cells in murine trachea, esophagus, tongue, and forestomach).
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Characterization of the cell surface molecules expressed by different populations of thymic stromal cells is crucial to our ability to assess the contributions of the thymic environment to the process of T-cell differentiation. These antibodies may also be helpful in characterizing the lineage relationships between different populations of thymic stromal cells and thus may contribute to our understanding of developmental defects affecting the thymic environment and T-cell development.
